We examine the effect of pay transparency on gender pay gap and firm outcomes. This paper exploits a 2006 legislation change in Denmark that requires firms to provide gender dis-aggregated wage statistics. Using detailed employee-employer administrative data and a difference-in-differences approach, we find that the law reduces the gender pay gap, primarily by slowing the wage growth for male employees. The gender pay gap declines by approximately two percentage points, or a 7% reduction relative to the pre-legislation mean. In addition, the wage transparency mandate causes a reduction in firm productivity and in the overall wage bill, leaving firm profitability unchanged.
I Introduction
Gender pay disparities characterize labor markets in most developed countries.
1
When a man earns 100 dollars, a woman earns 77 in the United States (Goldin, 2014), 78.5 dollars in Germany, 79 dollars in the United Kingdom, and 83.8 on average across European Union countries (Eurostat, 2016) . Recent proposals across many countries focus on pay transparency to promote equal pay.
2 However, evidence on the effect of transparency on gender pay disparities on employee and firm outcomes is limited. In this paper, we draw insights from a regulation in Denmark that increased transparency by requiring companies to inform employees of average wages by gender and occupation.
There is an ongoing debate about the consequences of disclosing gender wage gaps.
Governments often propose transparency as a tool to encourage firms to reduce the wage gap between men and women. Unions and employee groups representing women also seem to believe that secrecy on pay contributes significantly to unequal pay for women.
3
Opponents of pay transparency argue that disclosing gender pay comes as a challenge to firms as it lacks practical utility, increases administrative burden, and violates employee privacy.
4
The effect of transparency on the gender pay gap and firm outcomes is ultimately 1 See, for example, Goldin (2014) and Blau and Kahn (2017) .
2 In the United Kingdom, employers of firms with more than 250 employees have to publish gender based wage statistics from April 2018. In Germany, employees have the right to know median salary for a group of comparable employees in firms with more than 200 employees. An executive order signed by the US government in 2016 required large companies to report salary data broken down by gender starting in 2017, but the rule was overturned by the succeeding administration.
3 AFL-CIO runs a petition campaign as a response to the halt of the equal pay initiative that would have required large corporations to report pay data by gender to the Equal Employment Opportunity Commission. https://actionnetwork.org/petitions/tell-the-eeoc-we-need-the-equal-pay-datacollection?source=website. The Institute for Women's Policy Research in a survey documents that 60% of employees are discouraged or prohibited from sharing wage information and concludes that pay secrecy is an important determinant of gender gap in earnings (IWPR, 2014) .
an empirical question. It is unclear whether transparency will provide sufficient incentives for firms to adjust their compensation policies. Moreover, these wage adjustments might have unintended consequences for firm outcomes, such as firm productivity and, eventually, profitability.
Studying this question empirically requires addressing two key challenges: finding exogenous variation in wage transparency at the firm level and obtaining information on wages and employment at the individual level. For the source of exogenous variation, we exploit a 2006 legislation change in Denmark that requires firms with more than 35 employees to report salary data broken down by gender for employee groups large enough so that anonymity of individuals can be protected. Firms have the duty to inform their employees of wage gaps between men and women and explain the design of the statistics and the wage concept used. For data on wages and employment at the individual level, we use administrative records from the Danish Statistics matched employee-employer dataset.
In our research design, we compare firms above the 35-employee threshold to firms below. Because firm size can influence wage dynamics and firm outcomes, our sample includes only firms in a narrow band around 35 employees. Specifically, we estimate a difference-in-differences model where treated firms are those that employ 35-50 employees prior to the introduction of the law and the control firms are those with 20-34 workers.
In terms of the effect of transparency on firm compensation policies, we find that after the passage of the law, wages of male employees in treated firms grow 1.67 percentage points slower than wages of male employees in control firms. The effect is statistically significant at the 1% level and economically important. On the contrary, female wages in treated firms increases by 0.28 percentage points more relative to female employees in control firms, although this difference is not statistically significant. These results imply that the wage gap in treated firms closes by roughly 2 percentage points more than in control firms, or 7% relative to the pre-treatment mean.
In our specifications we control for a variety of time-varying firm and individual char-acteristics (age, work experience, firm size), year fixed effects, and interacted individual and firm fixed effects. By including the latter fixed effects, we control for time-invariant person characteristics, time invariant firm characteristics, and the match between firms and workers. In essence, these fixed effects allow us to compare the same employee at the same firm before and after the regulation.
We provide additional analysis that further supports a causal interpretation of our results. First, we estimate the effect of the law by year and find no evidence of pretreatment trends. Second, we explore whether a contemporaneous factor other than the aforementioned law drives our results. We note that it is difficult to come up with such a factor, as it would need to differentially affect male and female wages in large versus small firms. In any case, we perform placebo tests using alternative employee size cutoffs to define treatment and find no significant effects. This test further mitigates concerns that a different factor that affected wages around the same time of this law drives our results, as this factor would not only need to differentially affect wages of male and female employees in large and small firms, but also affect firms exactly at the 35 employee cutoff and not below. Third, we show our results are robust to estimating our specifications within firm-years by including interacted firm and year fixed effects. As such, we absorb any time-varying shocks at the firm level that may be correlated with wages. Fourth, we get similar results when we use hourly wages as our compensation measure, indicating that our results on wages are not driven by differential changes in hours worked of men and women. Finally, we repeat our analysis using total compensation (wage plus bonus payment) and get similar estimates. This test alleviates concerns that companies offset the change in wages by adjusting bonuses.
After documenting the effect of the law on employee wages, we investigate how transparency affects firm level outcomes, specifically employee reallocation, firm productivity, and profits. We show that treated firms hire more female employees as compared to control firms. This is in line with an argument that the supply of female employees increases as the gender pay gap closes in these firms. Moreover, we do not find that female employees are more likely to leave treated firms after the law passage.
We also find that the law has spillover effects on promotion decisions that favor female employees. We find that women are more likely to be promoted from the bottom of the hierarchy to more senior positions, while we do not find any significant change in the promotion probability for male employees.
In additional tests, we examine the implications of gender pay transparency on productivity, wage bill, and profits. A priori, the effect on productivity is ambiguous. If information on gender pay gaps lowers job satisfaction for those employees paid below their reference group-either because female employees learn of the pay gaps, or because male employees are dissatisfied with firms giving them lower pay increases as a response to the law-then we should expect to see a negative effect on firm productivity (Akerlof and Yellen, 1990) . If, instead, the reduction in wage disparities creates a sentiment of fairness among workers, employee productivity may increase. We present evidence suggesting that productivity (measured as the logarithm of sales over employees) drops by 2.5% relative to control firms following the passage of the law.
While a reduction in productivity negatively affects profits, our results suggest that it is likely that the average employee wage (measured as the logarithm of total wage bill over employees) is reduced in treated firms, which will have the opposite effect on profits. Indeed, we find a negative and significant effect on treated firms' average wage, which is lower by 2.8%, as compared to control firms.
Finally, we examine the effect of the transparency law on firms' profits. The direction of this effect depends on which outcome (decrease productivity or lower wages) dominates. We find that the negative effect on productivity is offset by firms' lower wage costs, resulting in no significantly different effect on firm profitability.
The paper contributes to the literature on the effects of pay transparency. Breza, Kaur, and Shamdasani (2018) use a sample of workers in an Indian manufacturing plant to show that information on how much peers are earning relative to one's own salary might generate negative feelings and reduce job satisfaction.
5 In the context of mandated pay disclosure on the public sector, Card, Mas, Moretti, and Saez (2012) use a sample of government employees in California to show that after government employee salaries are published online, aggregate worker satisfaction drops. However, these studies focus on job satisfaction and not on wages or firm outcomes.
Focusing on how transparency affects wage setting in organizations, Mas (2017) shows that top earners in municipal jobs experience a drop in wages following the public disclosure of wages, which he argues is primarily due to public aversion to visibly exorbitant
salaries. Yet, this paper analyzes wages in the public sector and it is likely that wage setting in the private sector might be different. For example, in the public sector, public pressure and public aversion to high compensation or inequalities might play a larger role than in the private sector. We provide the first evidence of the effect of mandated pay transparency on wages based on private firms. In addition, our study is the first one to focus on the effect of mandated transparency on gender disparities-an issue of debate.
A related literature examines the effect of information sharing on executive compensation. Shue (2013) finds that exchange of information through peer interactions affects managerial pay. Mas (2016) uses data from the Great Depression to find that a mandated pay disclosure of executive compensation led to an increase in the average CEO pay relative to other highly-paid executives in the firm. More generally, Hermalin and Weisbach (2012) argue that an increase in disclosure requirements about the firm can affect firm value and CEO compensation. While these papers focus on executives, we are interested in how transparency can affect wage and firm outcomes throughout the organization.
Our paper also contributes to a growing literature on gender and organizations that point to biases facing women in the professional workforce. Egan, Matvos, and Seru (2017) show that female advisers face harsher outcomes following misconduct, but this effect is mitigated in firms with more female executives. Adams and Ragunathan (2017) Norway increases relative well-being and life satisfaction for the rich.
show that gender barriers tend to discourage women from working in finance. Duchin, Simutin, and Sosyura (2018) show that female division managers are allocated less capital, especially in firms where CEOs grew up in male-dominated families. Tate and Yang (2015) show that male leadership cultivates a less female-friendly culture within firms.
Our findings suggest that regulatory mandates on pay transparency, as a means to overcome biases against women in the workforce, may be effective in closing the gender pay gap.
II The Law
On June 9 th 2016, Denmark adopted Act no. 562 that created the requirement for firms to report gender-based dis-aggregated statistics. The goal of the law was "to promote visibility and information about wage differentials." The law stated that an employer with a minimum of 35 employees and at least 10 employees of each gender within an occupation classification code (six-digit DISCO code) shall each year prepare gendersegregated wage statistics for the purpose of consulting and informing the employees of wage gaps between men and women in the firm. 6 The statistics had to be made available to the employees through the employee representatives; they did not need to be made available to the general public. The law also offered an alternative choice to employers by permitting them to replace gender-based wage statistics with an internal report on equal pay. This report had to include a description of the conditions that are important for determining wages and establish an action plan for equal pay to be implemented.
Passage of the law was unexpected, and it was approved over a short time. On 
III Empirical Design
To estimate the effect of gender-pay transparency on employee pay and other firm outcomes, we employ a difference-in-differences approach. Our treated firms are firms that employ 35-50 employees prior to the introduction of the law, and the control firms are those that employ 20-34 workers. We take a narrow window around the 35-employee cutoff so that the control firms are close in size to the treated firms and, hence, likely to be a valid counterfactual.
We design our empirical strategy around the 35 threshold and do not take into account the criterion that firms should have at least ten male and ten female employees in one six-digit DISCO code. The reason is that firms do not typically have DISCO code information. According to the Danish Employer Confederation (DA), 7 some firms complied with the law even when they did not satisfy the second criterion (DISCO). In fact, 35% of firms that reported gender disaggregated wage statistics with the DA did not satisfy the second criterion; yet, all of them had more than 35 employees. In addition, this is consistent with how the law was interpreted more widely. The description of the law by the European Union (EU) and the International Labor Organization (ILO) only mentions the criterion that firms above the 35 employee threshold must comply.
8
We use a panel of employee-firm-years to test whether transparency on wages by gender has real effects on firms' compensation policies. We compare the effect of the 7 DA represents more than 28,000 firms in Denmark. Its main activities are coordination of collective agreements, employment policy, occupational health and safety, and other labor-related issues.
8 European commission directorate for internal policies issued a report on policies on Gender Equality in Denmark describing the law: "Since 2007, companies with 35 employees or more should carry out gender disaggregated pay statistics and elaborate status reports on the efforts to promote equal pay in the workplace." (European Commission, 2015) . ILO describes the law as: "Employers employing 35 or more workers are required to prepare annually gender-disaggregated statistics or, alternatively, an equal pay report and action plan." regulation on male wages (e.g. difference in growth rates in male wages in treated and control firms) to its effect on female wages by estimating the following OLS regression in which the coefficient of interest is δ: We also include interacted individual and firm fixed effects, α ij . By including these fixed effects we control for time-invariant person characteristics (e.g. skill, education), time invariant firm characteristics, and the match between firms and workers. 10 Essentially, we compare the same employee at the same firm before and after the regulation.
That is, our estimation results are free of composition effects.
11
We start our sample in 2003 to provide sufficient years to estimate the baseline effect 9 The results are robust if we drop 2006, the year in which the law was passed.
10 Individual fixed effects largely overlap with occupation fixed effects, and therefore our estimates remain unchanged when we additionally control for occupation fixed effects.
11 We repeat our analysis by limiting our sample of employees to those who worked with the firm at least one year before the law and one full year after. Our results are robust (Internet Appendix  Table IA1 ).
for each firm-employee group and end in 2008 to avoid overlap of our sample with the financial crisis. Standard errors are clustered at the firm level.
We also examine the effect of the law on firm outcomes, such as hiring decisions, productivity, and profitability. Using a panel of firm-years, we estimate OLS regressions of the following form, in which the coefficient of interest δ captures the differential effect of the law on the dependent variables for treated and control firms:
where j and t index firms and years; P ost takes a value of 1 for 2006, 2007, and 2008 and a value of 0 for years 2003, 2004, and 2005 . The terms T reated j and P ost t are not shown because their coefficients are absorbed by the fixed effects. X jt controls for firm size proxied by sales (log-transformed). α t is year fixed effects to absorb aggregate macroeconomic shocks. We also include firm fixed effects, α j , to control for time-invariant firm characteristics. Standard errors are clustered at the firm level.
IV Data and Sample Description

IV.1 Data sources
Our main dataset is the matched employer-employee dataset from the Integrated Database for Labor Market Research (IDA database) at Statistics Denmark. In addition to the employer's identification number (CVR), and employee identification number (CPR), the IDA dataset contains detailed information for employees' compensation, demographics, and occupation. For compensation, we have information on employees' wages and bonuses. Furthermore, for each employee, we observe their age, gender, and education, as well as their position in the firm hierarchy.
This information is combined with firm-level outcomes from the Danish Business
Register. This dataset covers all firms incorporated in Denmark and includes the information these firms are required to file with the Ministry of Economics and Business
Affairs, including the value of total assets, number of employees, and revenues. Even though most firms in this dataset are privately held, external accountants audit firm financial information in compliance with Danish corporate law. We link information in the firm-level dataset to the the matched employer-employee dataset using the firm identifier (CVR number).
IV.2 Sample construction and summary statistics
We start with the universe of limited liability firms in Denmark and their employees included in the IDA dataset. For ease of comparison, for the employee-level outcomes we focus on full-time workers, excluding CEOs and boards of directors. We drop firms in industries unaffected by the policy (farming, gardening, forestry, and fishery). We require firms to have financial information which results in dropping 0.8% of firm years in the sample. wage for employees in the treated firms is $55,000 ($34.4), while for the control group it is $53,000 ($33.5). The average employee in the sample is 40 years old and has 17 years of work experience in both treated and control groups. On average, 25% of employees in treated and control groups hold a college degree. Consistent with the well-documented employer size-wage effect (Brown and Medoff, 1989; Idson and Oi, 1999) , the average individual wage in treated firms is higher than that in control firms. However, the average employee is similar in terms of other observable characteristics between treated and control firms.
Treated firms are larger than control firms by construction. For example, as shown in Panel B, the average treated firm has 42 employees pre-treatment, assets of $7.2 million, sales of $11.68 million, and pays total wages of $2.3 million as compared to 26 employees, $6.1 million in assets, $7.73 million in sales, and $1.4 million in wages for control firms.
However, firms are similar in terms of their pre-treatment productivity, cost structures, and the gender composition of their employees with 70% male employees on average.
V Results
V.1 Wages
Our goal is to identify the effect of transparency on firm compensation policies and the relative pay of men and women. Before we present our OLS results, we show univariate tests that demonstrate the main effect. Table 2 Wages increase for all employees, irrespective of their gender in both the treated and the control group. However, male employee wages grow by 1.44 percentage points less in treated firms as compared to control firms, and this difference is statistically significant at the 1% level. In contrast, there is no significant differences in female wage growth between treated and control firms. These univariate comparisons suggest that the reform requiring wage transparency resulted in a 1.73 percentage points lower wage growth for male employees than female employees.
Another interesting observation is the rate at which the wage gap changes in treated and control firms. In control firms, the wage growth rate of male and female employees is similar. The difference is -0.0056, but it is not statistically significant. That is, there is no change in the wage gap in control firms. However, in treated firms, the growth rate of male employees is lower than that of female employees. The difference is -2.29
percentage points, and it is significant at the 1% level. The fact that male wages grow more slowly than female wages in treated firms implies a reduction in the gender pay gap of around 2 percentage points. This reduction is economically meaningful. The level of the pay gap prior to the reform was 26% based on the mean salaries of men and women. 12 Thus, the pay gap is reduced by about 7% following the law.
We next turn to our multivariate regression analysis and estimate the effect of disclosing gender pay disparities on wages of a given individual within a treated firm as compared to an individual in a control firm. Table 3 reports the results. In our regressions, we include firm-individual fixed effects to control for firm and individual time-invariant characteristics and the match between firms and employees and year fixed effects to absorb macroeconomic shocks.
Column 1 compares the effect of the law on wages of male employees in treated firms relative to male employees in control firms. Column 2 repeats this analysis comparing instead wages for female employees. We find that wages of male employees in treated firms grow by 1.67 percentage points slower than wages of male employees in control firms. This magnitude is similar to that in our univariate results in Table 2 . The effect is statistically significant at the 1% level and economically important. On the contrary, we find a positive, but not significant, coefficient on treated firms' female wages relative to control firms in column 2. In a triple-differences estimation in column 3, we compare the effect of the law on wages of male relative to female employees. The triple-difference coefficient shows that male wage growth is 2 percentage points lower than female wage growth, and the effect is statistically significant at the 1% level.
In columns 4-6, we repeat our estimation additionally controlling for individual timevarying characteristics to account for time-varying differences between employees in our treated and control firms and firm size (proxied by logarithm of sales) to account for the well-documented employer size-wage effect that larger firms pay higher wages (e.g. Brown and Medoff, 1989; Idson and Oi, 1999) . Including firm size is important in our setting given the treated group includes larger firms by construction. The estimated coefficients remain virtually unchanged after controlling for firm size.
V.2 Hours worked and bonus payments
Our main result is that male wages in treated firms grow more slowly than in control firms. In this section we show that this result is not driven by a reduction in male employees' working hours (while the compensation per hour remains the same), and it is not offset by an increase in bonuses to male employees.
To examine the first point, we replicate Søgaard (2018), is that this ATP-based measure of hourly wages is based on bracketed hours worked, and it is capped, which is not the case for our baseline wages measure.
To address the second concern, in Internet Appendix Table IA3 we estimate the effect of the law on employee total compensation (wage plus bonus payment). Including bonus payments does not materially affect our estimates.
V.3 Identification concerns
In this section we address several concerns with the causal interpretation of our results. A first order concern is whether wages follow differential trends in small and large firms. This alone, however, would not explain our results since our estimated effect on wages is concentrated on male employees (as opposed to all employees). To drive our findings, an omitted variable would not only need to be correlated with size, but also differentially affect male and female wages. To explore this possibility, we analyze the dynamics of male and female wages. Table 4 shows year-by-year coefficients for male (column 1) and female (column 2) employees before and after the passage of the law. We find no significant difference in the evolution of either male or female wages between treated and control groups prior to the adoption of the law. However, male wages decline in treated firms relative to control firms immediately after the passage of the law, while female wages do not seem affected by the law. Column 3 presents year-by-year estimates of the triple interaction coefficients and also shows that male wage growth is significantly lower in 2007 and 2008 (by 2.1 percentage points and 1.9
percentage points, respectively), as compared to female wage growth in treated versus control firms, while there is no significant difference pre-treatment. These results show that wages in treated and control firms (both for men and women) were following parallel trends prior to the law and that the effects only appear after the law was implemented.
The results of Table 4 further reinforce the causal interpretation of our findings.
A different concern is that some other factor (e.g., another law) differentially affected the wages of men and women in large and small firms exactly around the same time as the disclosure law. If this were the case, we would still observe parallel trends, but our main results could be potentially explained by this factor rather than the disclosure law we are studying. To address this concern, we create placebo tests where we use alternative employee-size cutoffs to define treatment. In columns 1-3, Table 5 , we define placebo treated firms as firms with 20-35 employees prior to the law and placebo control firms as those firms with 5-19 employees. In columns 4-6, we use 50 employees as the cutoff, and thus, placebo treated firms are those firms with 50-65 employees pretreatment and placebo control firms are firms with 35-49 employees pre-treatment. In columns 7-9, we instead use a cutoff of 65 employees, and thus, placebo treated firms are those firms with 65-80 employees pre-treatment and placebo control firms are firms with 50-64 employees. We are unable to replicate our baseline findings when considering these alternative cutoffs, consistent with the fact that the effect is unique to the 35 employee cutoff described by the law. These results mitigate concerns that a different factor that affected wages around the same time of this law drives our results as this factor would need to affect firms exactly at the 35 employee cutoff.
Moreover, we repeat our baseline analysis additionally controlling for interacted-firm and year-fixed effects in Internet Appendix Table IA4 . These controls allow us to absorb any time-varying changes at the firm level that could be driving our results. When we include firm-year fixed effects, we can only repeat specifications similar to those in column 3, Table 3 , 13 where we provide a triple difference estimate comparing the effect of the law between male and female employees in treated versus control firms. The results are very similar to our main results.
VI Pay by Hierarchy, Hiring and Promotions
To get a better understanding of how firms adjusted their compensation policy following the law, we study whether there are asymmetric responses by firms depending on employee hierarchy. In Table 6 , we examine the effect of the law on pay for managerial employees at the top of the hierarchy and for employees in non-managerial positions at lower-hierarchy levels. IDA database provides information on the primary working position of the employee and whether the employee is high-level employee, intermediate-level employee, or low-level employee. Columns 1-3 show that the law had no impact on wages of employees at the high hierarchy level. However, the results in columns 4-9 show that the law negatively affected the wage growth of non-managerial male employees. Yet, the wage growth of non-managerial female employees was not affected.
14 These results are consistent with the fact that the law is more likely to apply to employees compensated based on wages and not performance pay.
Our results establish that the law has an effect on wages, as intended by the regulator.
However, this might not be the only response by firms. Changes in the way similar employees of different gender are compensated might affect the demand for or supply of those employees, resulting in differences in hiring or departure rates. Moreover, the law mandate for fairer practices may have spillover effects on other firm decisions, such as
13 Firm-year fixed effects subsume the coefficient on T reatedxP ost.
14 In unreported results, we replicate this analysis defining firm hierarchies based on workers' occupations following Caliendo, Monte, and Rossi-Hansberg (2015) and Friedrich (2015) and find similar results.
employee promotions. We next examine the effect of the law's passage on each of these different outcomes.
We start by computing hiring rates for female employees at the three hierarchy levels described above. Joining rate is the share of female employees joining the firm in a given hierarchy level in a given year, t. (By construction, hiring rates for men and women sum up to one, and thus, we only present hiring rates for female employees). We compare hiring rates for women in treated versus control firms in a given hierarchy level following the policy change in a specification with firm and year fixed effects. We present the results in Panel A, Table 7 . Conditional on hiring, we find no differential effect of the law in the high-hierarchy levels. We find that treated firms hire a higher share of women in the intermediate-hierarchy levels. This result is statistically significant at the 5% level.
We also find an economically-large effect for low hierarchy levels, although this effect is noisier and not statistically significant. The magnitudes we estimate are large. The pre-law average of Joining rate is 37% and 43.6% for intermediate and low hierarchy levels, respectively. Our estimates indicate that the law causes female joining rates to increase by 4.4 percentage points and 2.5 percentage points, respectively. One possible interpretation of these results is that firms are able to attract more female employees in positions where they offer more fair compensation.
Similarly, we define departure rates as the share of female employees leaving the firm from a given firm-hierarchy-year. Our goal is to capture voluntary departures from the firm rather than firings. Therefore, we exclude departures in which the employee remains unemployed for more than a year. In Panel B, Table 7 , we find no statistically significant change in departure rates of males or females across firm hierarchies. Interestingly, however, the departure rate for high-level female employees is economically large. Although statistically insignificant, this evidence suggests that women are more likely to leave positions that did not adjust wages to reduce the gender pay gap. Overall, these results suggest that women participation rates increase in positions in which the male wage premium is reduced.
To examine firm promotion decisions, we define a dummy variable that takes a value of 1 if a given individual is promoted to a higher hierarchical level within the firm.
The measure is thus meaningful for the intermediate and low level employees. Table 8 presents the results. Columns 1-3 show that, for intermediate-level employees, there is no change in their propensity to get promoted to the highest hierarchy level after the passage of the law. Columns 4-6 show instead that low-level female employees are more likely to be promoted to higher hierarchy levels in treated firms after the passage of the law, as compared to those in control firms. The promotion probability before the reform is 2.2% for males and 2% for females, and, although it does not change for males, the probability increases by 1.2 percentage points for female employees after the reform.
These results complement our previous findings indicating that the law did not only have the intended consequences of "fixing" gender pay disparities within the firm, but also improved female employees' ability to climb up the corporate ladder.
VII Firm Performance
Although the law targets wages, it is possible that it has unintended consequences on firm-level outcomes. In this section we explore whether the effects of the law on gender pay affect firm productivity, wages, and profits. We perform our analysis at the firm level in a specification with firm and year fixed effects as described in Equation 2. We report the results in Table 9 .
In columns 1-2, we examine the effects of the law on firm productivity of treated firms as compared to the group of control firms. The effect on productivity is a priori ambiguous. If information on gender pay gap lowers job satisfaction of female employees, it might negatively impact their productivity (Akerlof and Yellen, 1990) . A similar effect should be observed if male employees are dissatisfied with lower wage growth relative to their peers. However, if increased transparency and firms' responses create a sentiment of fairness among employees, then productivity might be positively impacted. Although the law may differentially affect productivity of male versus female employees, our estimates capture the average effect of the law on firm productivity as we do not have data on productivity at the individual employee level. We observe that, on average, productivity (measured as the log transformed sales per employee) drops by 2.5% in treated firms following the regulation as compared to control firms, and this reduction is statistically significant at the 5% level.
Next we analyze the effect of the law on average wages. While our main result is that the law reduced the growth rate of male wages, it is still possible that the average wage at treated firms remains constant or even increases due to composition effects (e.g. treated firms might hire high-wage individuals after the passage of the law). Columns 3 and 4, Table 9, show that the average wage per employee (log-transformed) is reduced by 2.8%. We only observe a negative and significant effect on employee wages and not on other labor costs, such as pensions and other social security costs, as the latter are not directly impacted by the regulation.
In columns 7-8, Table 9 , we estimate the effect of the law on firm profitability, measured as profits per employee. We find no effect on firm profits, which can be explained by the offsetting effects of lower employee productivity and wages.
15
VIII Heterogeneity in the Effect of Transparency on the Gender Wage Gap
Having established the effect of transparency on wage setting in firms, we next study how managerial characteristics and pre-existing inequality affect the degree to which companies adjust.
We start with managerial characteristics. To ensure that we take into account the characteristics of the managers involved in setting employee wages, we define the man-15 In Internet Appendix Table IA5 , we present by-year estimates of Table 9 . We find no significant effects pre-treatment for firm productivity and wages, while results become significant following the law passage. Interestingly, the significant effect on firm wages is not contemporaneous, but rather precedes that of productivity by one year.
agerial team as the top five earners in the firm in the period prior to the law.
We focus on the degree to which managerial preferences are pro-women. Since only 20% of top managers in our sample are women, we construct a proxy for male managers preferences towards pro-women policies. This measure allows us to use variation in preferences over the majority of the managers in our sample. To create this proxy, we start from the finding in the literature that men parenting daughters are more likely to adopt pro-women preferences (Warner, 1991; Warner and Steel, 1999; Oswald and Powdthavee, 2010; Washington, 2008; Glynn and Sen, 2015; Cronqvist and Yu, 2017; Dahl, Dezső, and Ross, 2012) . 16 We define a variable to be 1 if a male manager has more daughters than sons, 0.5 if they have as many daughters as sons, and 0 otherwise. We average this variable for each firm's managerial team and define F emale Child to be 1 if the firm average is above the sample median and 0 otherwise.
In Table 10 , we augment our baseline specifications by interacting T reated×P ost with F emale Child. As we saw in our main result, column 1 shows that the law has a negative impact on the growth rate of male wages. Moreover, when the management team has pro-women preferences, this reduction in growth is more pronounced. In terms of female wages, column 2 shows they are not affected by the law unless the management team has pro-women preferences. In the latter case, female wages grow 1.58 percentage points faster than where the management team has no pro-women preferences. Putting these results together, the wage gap closes more in firms in which the management team exhibit pro-women preferences. 17 Note in unreported regressions, we confirm that these same set 16 Examples that support the female socialization hypothesis abound in the social sciences literature. Washington (2008) and Glynn and Sen (2015) find that having a daughter increases the propensity to vote liberally for members of the US Congress or federal judges, respectively. Oswald and Powdthavee (2010) show, more generally, that parents with daughters tend to be politically more left-oriented. Cronqvist and Yu (2017) show that CEOs with daughters are more likely to make corporate social responsible decisions, especially related to issues concerning diversity, the environment, and employee relations. 17 We also consider the fraction of women in the top management team (F emale M anagers) as an alternative measure for pro women managerial preferences. In Table IA6 , we find weak evidence that the effect is larger for firms with more women on the top management. However, we do not capture statistically significant results possibly due to the low share of female managers in the average firm.
of firms offered higher wages to women, but not to men, in the pre-treatment period. In Internet Appendix Table IA7 , we instead construct the F emale Child measure based on the first-born child of the firm's top managers, which is arguably a more exogenous childgender measure (Bennedsen, Nielsen, Perez-Gonzalez, and Wolfenzon, 2007; Cronqvist and Yu, 2017). The estimated coefficients are similar to those reported in Table 10 .
In sum, our results show that female wages increase following the passage of the law in firms with managers parenting daughters. This suggests that the preferences of the management team play a role in the way firms responded to the regulation.
Second, we consider the role of the pre-existing gender pay inequality. We use the pre-law within occupation gender pay inequality in the industry, measured as the median log difference in wages by gender at the industry-occupation-year level and averaged over the pre-treatment period.
In Table 11 we augment our baseline specification by interacting T reated × P ost with Ind. Gender Gap, the pre-treatment industry-occupation gender pay differential.
Ind. Gender Gap is standardized to have mean zero and a standard deviation of one.
We show that treated firms in industries with high pre-law gender gap increase male wages by less, although this difference is not statistically significant. In contrast, they increase female employee wages more relative to control firms, and this difference is both statistically and economically significant. A one-standard-deviation increase in pretreatment industry gender pay gaps is associated with an increase in female wages by 1.25 percentage points. Most importantly, in column 3, we show that gender pay gaps reduce more when pre-treatment inequality is higher. Specifically, a one-standard-deviation increase in Ind. Gender Gap is associated with a 1.6 percentage-points reduction in the gender pay gap.
In sum, our results show that firms with higher gender pay inequality close the gender gap more aggressively. This might be due to the fact that transparency leads to an increase in accountability in these firms.
IX Conclusion
The gender pay gap has been at the epicentre of a heated debate among academics and policy makers. Recently, governments around the world have proposed transparency as a tool to nudge firms to reduce the wage gap between men and women. This paper is the first systematic study of the role of disclosure of gender-based statistics on the gender wage gap.
Empirically investigating the effect of gender pay transparency as a measure to reduce gender pay discrimination within firms is challenging as it requires finding both exogenous variation in transparency and detailed information of employee wages. We overcome these hurdles by exploiting a 2006 regulation in Denmark that requires certain companies to report gender-segregated wage statistics. Using detailed employee-firm matched administrative data and employing a difference-in-difference methodology, we find changes in compensation within firms. Specifically, male employees experience slower wage growth relative to female employees. Moreover, we find that companies subject to the regulation are more likely to hire and promote more women. We also find a negative impact on firm productivity, but no significant effects on firm profits. (2) pertains to employees of control firms. Column (3) presents the difference between column (1) and column (2) (difference-in-differences). The first row reports the difference of average male wage between the post-law (2006-2008) and pre-law (2003-2005) periods for the treated (column 1) and control groups (column 2), and the difference between column 1 and column 2 (column 3). The second row similarly reports the first and second difference for the average female wage. The difference-in-difference-in-differences result represents the difference between the change in the male wages and female wages around the disclosure law in treated versus control firms. Detailed descriptions of the variables are given in Table A1 . The wages are log-transformed. ***, **, and * correspond to statistical significance at the 1%, 5%, and 10% levels, respectively. Standard errors are clustered at the firm level. This table reports the effects of gender pay gap disclosure on employee wages. The dependent variable is employee annual wage (log transformed). Person controls include employee work experience and age. Detailed descriptions of the variables are given in Table A1 . ***, **, and * correspond to statistical significance at the 1%, 5%, and 10% levels, respectively. Standard errors are clustered at the firm level. Table 3 . M ale × Y ear terms are estimated but omitted for brevity. ***, **, and * correspond to statistical significance at the 1%, 5%, and 10% levels, respectively. Standard errors are clustered at the firm level. This table reports a placebo estimation of gender pay gap disclosure on employee wages, using alternative employment cutoffs to define treatment. In columns 1-3, the placebo treatment group includes firms with 20-35 employees prior to the law and the placebo control group includes firms with 5-19 employees in pre-treatment years. In columns 4-6, the ranges are 50-65 and 35-49 employees, respectively. In columns 7-9, the ranges are 65-80 and 50-64 employees, respectively. The sample and variable definitions follow Table 3 . ***, **, and * correspond to statistical significance at the 1%, 5%, and 10% levels, respectively. Standard errors are clustered at the firm level. This table reports the effects of gender pay gap disclosure on employee wages, by employee position in the firm hierarchy. The sample and variable definitions follow Table 3 . ***, **, and * correspond to statistical significance at the 1%, 5%, and 10% levels, respectively. Standard errors are clustered at the firm level. # female employees joining in year t # total employees joining in year t ). In Panel B, Leaving Rate is defined as ( # female employees leaving in year t # total employees leaving in year t ). The sample is defined at the firm level. Detailed descriptions of the variables are given in Table A1 . ***, **, and * correspond to statistical significance at the 1%, 5%, and 10% levels, respectively. Standard errors are clustered at the firm level. We consider an employee promoted if he/she changes from a lower to higher hierarchy level in the given year in the firm, represented by 1, and assign 0 otherwise. Columns 1-3 show the results for employees who were in the intermediate hierarchy level in the previous year, and columns 4-6 show the results for those who were in the low hierarchy level in the previous year. The sample and variable definitions follow Table 3 . ***, **, and * correspond to statistical significance at the 1%, 5%, and 10% levels, respectively. Standard errors are clustered at the firm level. This table reports the effects of gender pay gap disclosure on firm performance. In columns 1-2, the dependent variable is the logarithm of sales per employee; in columns 3-4, the dependent variable is the logarithm of wages per employee; in columns 5-6, the dependent variable is the logarithm of pension and social security expenses per employee; in columns 7-8, the dependent variable is profits per employee. The analysis is at the firm level. Detailed descriptions of the variables are given in Table A1 . ***, **, and * correspond to statistical significance at the 1%, 5%, and 10% levels, respectively. Standard errors are clustered at the firm level. Profits/employees It is net income per employee. Number of employees is based on the employment data provided by DST.
Male
Panel A -Joining Rate
Female Child
To construct the variable, we follow the steps below. We first define a firm's managerial team as the top five earners in the firm pre-treatment. We then define a variable to be 1 if males in the managerial team have more daughters than sons, 0.5 if they have as many daughters as sons, and 0 otherwise. We average this variable for each firm's managerial team and define F emale Child to be 1 if the firm average is above the sample median and 0 otherwise. In Table IA7 , we construct the variable based on the gender of the first-born child.
Female Managers
It is an indicator variable that takes the value 1 if the firm's female manager ratio exceeds the sample median and 0 if otherwise.
Ind. Gender Gap It is defined at the industry-occupation level by computing the median log difference in wages by gender at the industryoccupation level in the pre-treatment period. It is standardized to have mean zero and a standard deviation of one.
Joining Rate It is defined as ( # female employees joining in year t # total employees joining in year t ). An employee is considered to have joined the firm in a given year if he/she appears in the firm's employment data that year.
Leaving Rate
It is defined as ( # female employees leaving in year t # total employees leaving in year t ). An employee is considered to have left the firm in a given year if it is the last year the employee appears in the firm's employment data and the employee does not remain unemployed for more than one year after that. This table repeats Table 3 , except it only includes in the sample employees who were working for the firm at least one full year before the law and one full year after. ***, **, and * correspond to statistical significance at the 1%, 5%, and 10% levels, respectively. Standard errors are clustered at the firm level. This table repeats column 3 of Table 3 and column 3 of Table 4 additionally controlling for firm-year fixed effects. ***, **, and * correspond to statistical significance at the 1%, 5%, and 10% levels, respectively. Standard errors are clustered at the firm level. This table is the by-year version of Table 11 . This table reports the effects of gender pay gap disclosure on firm performance. In columns 1-2, the dependent variable is the logarithm of sales per employee; in columns 3-4, the dependent variable is the logarithm of wages per employee; in columns 5-6, the dependent variable is the logarithm of pension and social security expenses per employee; in columns 7-8, the dependent variable is profits per employee. The sample is defined at the firm level. Detailed descriptions of the variables are given in Table A1 . ***, **, and * correspond to statistical significance at the 1%, 5%, and 10% levels, respectively. Standard errors are clustered at the firm level. 
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